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(57) ABSTRACT

The present invention discloses a developing cartridge for a
laser printer, comprising a stirring wheel and an activation
mechanism, the activation mechanism comprising a diam-
eter-changing wheel, a return spring and a sliding block,
wherein the diameter-changing wheel is parallel with an
axial direction of the stirring wheel and includes two sec-
tions of arcs, a larger diameter arc of the two sections of arcs
is meshed with the stirring wheel, a protruding block is
provided on a lateral end wall at a side of the axial direction
of the diameter-changing wheel facing the end cover, a part
of the end cover corresponding to the diameter-changing
wheel is provided as an inclined wall, the inclined wall is
provided with a sliding groove, the sliding block is mounted
in the sliding groove, the return spring presses the sliding
block in the sliding groove at one end close to the diameter-
changing wheel.

6 Claims, 6 Drawing Sheets
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1
DEVELOPING CARTRIDGE FOR LASER
PRINTER COMPRISING A STIRRING
WHEEL AND AN ACTIVATION MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority from international
application No. PCT/CN2013/090203 filed on Dec. 23,
2013, which claims priority from Chinese patent application
No. 201310084229.3 filed on Mar. 15, 2013. These appli-
cations are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to the electronic photo-
graphic imaging field, particularly to a developing cartridge
for a laser printer.

BACKGROUND ARTS

The imaging process of a laser printer, which is composed
of a process cartridge 100 as a basic core component, is
shown in FIG. 1. The surface of a photosensitive drum 101
is evenly charged by a charging roller 102. A laser scanner
103 emits a modulated laser beam 104 containing image
information to an outer cylindrical surface of the photosen-
sitive drum 101. After illumination of the laser beam 104, a
static charge distribution pattern with distribution difference,
that is, an electrostatic latent image corresponding to the
image to be copied, is formed on the cylindrical surface of
the photosensitive drum 101. Then, a developer such as
toner 106 transferred by a developing roller 105 is attracted
to the cylindrical surface of the photosensitive drum 101
after the thickness thereof is regulated by a toner blade 113,
covers the aforementioned electrostatic latent image and
converts the same into a visual image which can be observed
with naked eyes. As the photosensitive drum 101 rotates, the
visual image formed by the toner 106 on the surface of the
photosensitive drum is transferred to a position where a
transfer roller 107 is located. Under the transfer voltage
carried by the transfer roller 107, the toner in the form of the
visual image is transferred to the surface of a recording
medium 108 such as paper. After heated by a heating roller
111 and pressurized by a pressure roller 112, the toner in the
form of the visual image on the recording medium 108
permeates into the fiber layers of the recording medium 108,
curing the visual image formed by the toner on the recording
medium 108 permanently. After the visual image on the
photosensitive drum 101 is transferred by the transfer roller
107, residual toner 109 attached to the transfer roller 107 is
scraped off by a waster toner blade 110 into a waster toner
collecting tank. After static electricity on the surface of the
photosensitive drum 101 is removed by a static electricity
removing device, the photosensitive drum 101 is returned to
the standby state, free from static electricity and toner. Then,
a basic imaging workflow is finished. A desired image can
be obtained by repeating the workflow.

For the above process cartridge 100, different manufac-
turers will produce products of different integration degrees
in accordance with the functions and service lives of the
components of the process cartridge 100, combined with
their own R & D models. For example, the developing roller
105 responsible for developing and the toner blade 113
responsible for regulating the thickness of the toner layer
may be integrated into an independent developing cartridge,
which has the functions of storing a developer and trans-
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porting the same to the surface of the photosensitive drum
101. The photosensitive drum 101 may be pre-installed into
the laser printer, or may be assembled with other compo-
nents to form an electronic photographic imaging unit before
being installed into the laser printer.

The document CN1580971 discloses a device for auto-
matically detecting whether a developing cartridge mounted
on an image forming apparatus has been used. The structure
is a detection gear having a gear part with some missing
teeth, and can irreversibly move from an unused position
where the detection gear does not engage with the stirring
rack gear, to a used position where the detection gear does
not engage with the drive gear, through a drive force
transmitting position where the detection gear engages with
the drive gear, wherein the gear part engages with the
detection gear when the detection gear is at the drive force
transmitting position, the detection gear is provided with a
contact member contacting a corresponding contacted mem-
ber inside the machine, and when the developing cartridge
is mounted to the image forming apparatus, a protrusion on
the contact member contacts the contacted member to move
the detection gear from the unused position to the drive force
transmitting position.

TECHNICAL PROBLEM

Since the force receiving part of the gear of the detection
mechanism, namely, the gear part, and the application force
part, namely, the protrusion, are provided on the same
detection gear, the detection gear becomes a vulnerable part,
reducing the performance stability of the detection gear.

TECHNICAL SOLUTION

Aiming at the problem that the detection performance is
not stable due to easy damages of the detection gear of the
developing cartridge, the present invention aims to provide
a developing cartridge for a laser printer with reliable
performance when detecting whether the developing car-
tridge is a new product.

In order to achieve the above purpose of the invention, the
invention has developed a developing cartridge for a laser
printer. It includes: a stirring wheel that is configured to
receive a torque and transfer the same to a stirring rack and
that is enclosed on an outer wall of a tank of the developing
cartridge by an end cover; and an activation mechanism,
comprising a diameter-changing wheel, a return spring and
a sliding block, wherein the diameter-changing wheel is
parallel with an axial direction of the stirring wheel and
includes two sections of arcs of different diameters and
connected with each other in an end-to-end manner, the
larger diameter arc of the two sections of arcs is meshed with
the stirring wheel at one end along the circumferential
direction thereof, a protruding block is provided to axially
face the end cover extending from the diameter-changing
wheel at a non-circle center position facing a lateral end wall
of the end cover at an axial side of the diameter-changing
wheel, a part of the end cover corresponding to the diameter-
changing wheel is provided as a planar inclined wall in an
inclined and intersecting relation with an axial direction of
the diameter-changing wheel, the inclined wall is provided
with a sliding groove having the same inclination as that of
the inclined wall relative to the axial direction of the
diameter-changing wheel, the sliding block is slidably
mounted in the sliding groove, the return spring presses the
sliding block in the sliding groove at one end close to the
diameter-changing wheel, an end of the sliding block oppos-
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ing the diameter-changing wheel is in a free hanging state,
and the end of the sliding block close to the diameter-
changing wheel is located in front of the protruding block
which moves circularly following the diameter-changing
wheel, and extends to a base portion where the protruding
block is adjacent to the diameter-changing wheel in the axial
direction of the diameter-changing wheel.

In the aforementioned developing cartridge for a laser
printer, the circumferential surface of the larger diameter arc
is covered with an elastic rubber ring, through which one
end of the larger diameter arc is meshed with the stirring
wheel along the circumferential direction of the larger
diameter arc.

In the aforementioned developing cartridge for a laser
printer, the return spring is fixed on an inner wall of the end
cover facing the diameter-changing wheel.

In the aforementioned developing cartridge for a laser
printer, the return spring is a torsion spring, whose one
torsion arm presses the sliding block in the sliding groove at
one end close to the diameter-changing wheel.

BENEFICIAL EFFECT

When detecting whether the developing cartridge is a new
product via the activation mechanism of the laser printer, the
developing cartridge for a laser printer of the present inven-
tion has reliable performance. Since the each component of
the activation mechanism have a single function, their
configuration is simple, thereby simplifying the production
process and reducing the cost.

DESCRIPTION OF DRAWINGS

FIG. 1 is a working principle schematic diagram of an
existing laser printer.

FIG. 2 is a perspective view of the developing cartridge
for a laser printer of the present invention.

FIG. 3 is a perspective view of the developing cartridge
for a laser printer of the present invention after the end cover
is removed.

FIG. 4 is an exploded perspective view of the activation
mechanism of the developing cartridge for a laser printer of
the present invention.

FIG. 5 is a perspective view of the sliding block of the
developing cartridge for a laser printer of the present inven-
tion.

FIG. 6 is another perspective view of the sliding block of
the developing cartridge for a laser printer of the present
invention.

FIG. 7 is a perspective view of the end cover of the
developing cartridge for a laser printer of the present inven-
tion.

FIG. 8 is a perspective view of the stirring wheel of the
developing cartridge for a laser printer of the present inven-
tion.

FIG. 9 is a perspective view of the diameter-changing
wheel of the developing cartridge for a laser printer of the
present invention.

FIG. 10 is a perspective view of the developing cartridge
for a laser printer of the present invention when the stirring
wheel and the diameter-changing wheel are engaged.

FIG. 11 is a perspective view of the developing cartridge
for a laser printer of the present invention when the sliding
block, the end cover, the return spring and the sliding groove
are engaged.
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FIG. 12 is another perspective view of the developing
cartridge for a laser printer of the present invention when the
sliding block, the end cover, the return spring and the sliding
groove are engaged.

EMBODIMENT OF INVENTION

The developing cartridge for a laser printer of the present
invention is described in detail with reference to the draw-
ings.

FIGS. 2-12 respectively show the perspective views of the
developing cartridge for a laser printer of the present inven-
tion from different perspectives and in different assembled
states.

The main configuration manner of the developing car-
tridge for a laser printer of the present invention is substan-
tially the same as that in the prior arts in the related field, and
can be acquired by those skilled in the art with reference to
the related technical documents and the Background Art part
of'this description. In view of this, the reference signs for the
same members in the Background Art part of this description
will be used for the members mentioned in the description
of the embodiments of the developing cartridge for a laser
printer of the present invention. In addition, since this
invention intends to propose a solution for the problem that
the detection performance of the existing developing car-
tridge is not stable due to easy damages of the detection gear
when detecting whether the developing cartridge is a new
product, the applicant will focus on the developing cartridge
for a laser printer of the present invention and the part for
detecting whether the developing cartridge is a new product
via a laser printer.

See FIGS. 2 to 12, combined with FIG. 1, in a laser
printer, the developing cartridge 200 bears the functions of
storing toner and transporting the same to the surface of the
photosensitive drum 101.

The constructing basis of the developing cartridge 200 is
the tank 201, which is the basic frame of the developing
cartridge 200.

On the tank 201, a hollow toner tank 202 is provided for
storing toner. In the interior of the toner tank 202, a toner
stirring rack (not shown) is provided for stirring toner, so
that puffy toner enters a toner outlet (not shown in the
Figures) inside the tank 201 of the toner tank 202, and then
fills a hollow transition chamber (not shown in the Figures)
inside the tank 201. A developing roller 105 is arranged at
one side of the transition chamber, and is responsible for
transporting the toner to the surface of the photosensitive
drum 101 and for sealing the transition chamber as a
chamber wall thereof. In the transition chamber, a transport
roller (not shown in the Figures) is provided to transport the
toner from the toner outlet to a position near the developing
roller 105. The toner stirring rack, the transport roller and the
developing roller 105 are in a state to rotate after receiving
a torque, and keep a parallel relationship axially with respect
to the tank 201. Each end of the toner stirring rack, the
transport roller and the developing roller 105 in the axial
direction extends beyond a sidewall 203 of the tank 201. At
the axial ends of the toner stirring rack, the transport roller
and the developing roller 105 extending beyond the sidewall
203, a stirring wheel 206, a first gear 204 and a second gear
205 are provided to receive a torque from other mechanisms,
respectively. All of the stirring wheel 206, the first gear 204
and the second gear 205 are enclosed on the sidewall 203 by
an end cover 207.

On the sidewall 203, a supporting shaft 209 is provided
near the stirring wheel 206, and a diameter-changing wheel
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208 is rotatably fitted over the supporting shaft 209. The
diameter-changing wheel 208 is also enclosed on the side-
wall 203 by the end cover 207. The diameter-changing
wheel 208 and the stirring wheel 206 are axially parallel.
The circumferential surface of the diameter-changing wheel
208 is provided as two sections of arcs 210, 211 of different
diameters and these two arcs 210, 211 are connected in an
end-to-end manner. The same elastic rubber ring 212
encloses the circumferential surfaces of the two sections of
arcs 210, 211.

In the two sections of arcs 210, 211, the larger diameter
arc 210 is meshed with the stirring wheel 206 at one end
along the circumferential direction thereof via the elastic
rubber ring 212. Specifically, the elastic rubber ring 212 is
pressed between the gear teeth of the stirring wheel 206 and
the larger diameter arc 210. A torque generated by the
stirring wheel 206 can be transmitted to the larger diameter
arc 210 via the elastic rubber ring 212, driving the diameter-
changing wheel 208 to rotate. The smaller diameter arc 211
of the two sections of arcs 210, 211, after enclosed by the
elastic rubber ring 212, still keeps a detached relation with
the gear teeth of the stirring wheel 206.

On a lateral sidewall 213 of the diameter-changing wheel
208 at an axial side of the diameter-changing wheel 208
facing the end cover 207, a protruding block 214 is provided
at a non-circle center position to extend towards the end
cover 207 and axially along the diameter-changing wheel
208. The protruding block 214 has a predetermined circum-
ference along the circumferential direction of the diameter-
changing wheel 208.

After the diameter-changing wheel 208 is mounted to the
sidewall 203, a part of the end cover 207 corresponding to
the diameter-changing wheel 208 is provided as a planar
inclined wall 215 in an inclined and intersecting relation
with an axial direction of the diameter-changing wheel 208.
Ahollow sliding groove 216 is provided on the inclined wall
215, and has an inclination relative to the axial direction of
the diameter-changing wheel 208 identical with the inclina-
tion between the inclined wall 215 and the axial direction of
the diameter-changing wheel 208. When the end cover 207
is fixed on the sidewall 203, an end of the sliding groove 216
opposing the sidewall 203 is provided as a recess 217 having
a width larger than that of the sliding groove 216. A sliding
block 218 can be mounted in the sliding groove 216 via the
recess 217. After the sliding block 218 is mounted in the
sliding groove 216, the sliding block 218 can slide in the
sliding groove 216. When the sliding block 218 is mounted
in the sliding groove 216, when taking the inclined wall 215
as the boundary, an end of the sliding block 218 opposing the
diameter-changing wheel 208 is in a free hanging state and
is therefore called a free end 224, and an end adjacent the
diameter-changing wheel 208 is called a working end 225,
which is located in front of the protruding block 214 which
moves circularly following the diameter-changing wheel
208, and extends to the base portion where the protruding
block 214 is adjacent to the diameter-changing wheel 208 in
the axial direction of the diameter-changing wheel 208.

The return spring is a torsion spring 219 for regulating a
position of the sliding block 218 in the sliding groove 216.
In an assembled stated, the spring body of the torsion spring
219 is fixed on an inner wall 220 of the end cover 207 facing
the diameter-changing wheel 208. Specifically, the spring
body of the torsion spring 219 is fixed on a protruding head
221 provided on the inner wall 220. One of the spring arms
of the torsion spring 219 is fixed to a hook 222 provided on
the inner wall 220, and another spring arm 223 thereof
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presses the sliding block 218 in the sliding groove 216 at one
end close to the diameter-changing wheel 208.

When the developing cartridge 200 is installed into the
laser printer and activated, the diameter-changing wheel 208
is driven to rotate by the stirring wheel 206 through a
meshing relationship between the larger diameter arc 210
and the stirring wheel 206, whereupon the protruding block
214 on the diameter-changing wheel 208 is driven to move
circularly. Then, the protruding block 214 presses the work-
ing end 225 of the sliding block 218 to drive the sliding
block 218, causing the sliding block 218 to move along the
sliding groove 216. When the sliding block 218 moves to a
position where a pre-set detector (not shown in the Figures)
of the laser printer is located, the detector is triggered to
activate the detection mechanism of the laser printer. At last,
detection that whether the developing cartridge 200 is a new
product is finished.

When the sliding block 218 continues to move along the
sliding groove 216 so that the protruding block 214 is
detached from the working end 225 of the sliding block 218,
the larger diameter arc 210 of the diameter-changing wheel
208 also moves to an end that is detached from the stirring
wheel 206. Then, the smaller diameter arc 211 of the
diameter-changing wheel 208 faces but does not contact the
stirring wheel 206, allowing the diameter-changing wheel
208 to enter an idle state. The working end 225 of the sliding
block 218, pressed by a second torsion arm 223 of the
torsion spring 219, returns to its initial position, namely, the
end of the sliding groove 216 adjacent to the diameter-
changing wheel 208. After triggering the pre-set detector in
the laser printer, the sliding block 218 enters an idle state.

INDUSTRIAL APPLICABILITY

Aiming at the problem that the detection performance is
not stable due to easy damages of the detection gear of the
developing cartridge when detecting whether the developing
cartridge is a new product, the present invention provides a
developing cartridge for a laser printer including an activa-
tion mechanism comprising a diameter-changing wheel, a
return spring and a sliding block. When the activation
mechanism functions, rotation is generated due to the stir-
ring wheel by way of a meshing relationship between the
larger diameter arc of the diameter-changing wheel and the
stirring wheel, whereupon the protruding block on the
diameter-changing wheel is driven to move circularly. Then,
the protruding block drives the sliding block to move along
the sliding groove. When the sliding block moves to a
position where a pre-set detector of the laser printer is
located, the detector is triggered to activate the detection
mechanism of the laser printer. At last, detection that
whether the developing cartridge is a new product is fin-
ished. When the sliding block continues to move along the
sliding groove so that the protruding block is detached from
the sliding block, the larger diameter arc of the diameter-
changing wheel also moves to an end that is detached from
the stirring wheel. Then, the smaller diameter arc of the
diameter-changing wheel faces but does not contact the
stirring wheel. The sliding block, pressed by the return
spring, returns to its initial position. Using such a configu-
ration, each component of the activation mechanism bears a
single function respectively, thereby reducing the risk of
damages.

The invention claimed is:

1. A developing cartridge for a laser printer, comprising a
stirring wheel that is configured to receive a torque and
transfer the same to a stirring rack and that is enclosed on an
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outer wall of a tank of the developing cartridge by an end
cover, the developing cartridge being characterized by fur-
ther comprising:
an activation mechanism comprising a diameter-changing
wheel, a return spring and a sliding block, wherein the
diameter-changing wheel is parallel with an axial direc-
tion of the stirring wheel and includes two sections of
arcs of different diameters and these two arcs are
connected with each other in an end-to-end manner, the
larger diameter arc of the two sections of arcs is meshed
with the stirring wheel at one end along the circumfer-
ential direction thereof, a protruding block is provided
to axially face the end cover along the diameter-
changing wheel at a non-circle center position facing a
lateral end wall of the end cover at an axial side of the
diameter-changing wheel, a part of the end cover
corresponding to the diameter-changing wheel is pro-
vided as a planar inclined wall in an inclined and
intersecting relation with an axial direction of the
diameter-changing wheel, the inclined wall is provided
with a sliding groove having the same inclination as
that of the inclined wall relative to the axial direction of
the diameter-changing wheel, the sliding block is slid-
ably mounted in the sliding groove, the return spring
presses the sliding block in the sliding groove at one
end close to the diameter-changing wheel, an end of the
sliding block opposing the diameter-changing wheel is
in a free hanging state, and the end of the sliding block
close to the diameter-changing wheel is located in front
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of the protruding block which moves circularly follow-
ing the diameter-changing wheel, and extends to a base
portion where the protruding block is adjacent to the
diameter-changing wheel in the axial direction of the
diameter-changing wheel.

2. The developing cartridge for a laser printer according
to claim 1, wherein the return spring is fixed on an inner wall
of the end cover facing the diameter-changing wheel.

3. The developing cartridge for a laser printer according
to claim 2, wherein the return spring is a torsion spring,
whose one torsion arm presses the sliding block in the
sliding groove at one end close to the diameter-changing
wheel.

4. The developing cartridge for a laser printer according
to claim 1, wherein a circumferential surface of the larger
diameter arc is covered with an elastic rubber ring, through
which one end of the larger diameter arc is meshed with the
stirring wheel along the circumferential direction of the
larger diameter arc.

5. The developing cartridge for a laser printer according
to claim 4, wherein the return spring is fixed on an inner wall
of the end cover facing the diameter-changing wheel.

6. The developing cartridge for a laser printer according
to claim 5, wherein the return spring is a torsion spring,
whose one torsion arm presses the sliding block in the
sliding groove at one end close to the diameter-changing
wheel.



